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(54) UGHT REFLECTION TYPE SENSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light reflection 
type sensor capable of being compactified in size, and 
improving the S/N ratio with a simple constitution. 
SOLUTION: In this sensor 100, a photoreceiving element 
1 is arranged on the face side facing an object 1 2 to be 
detected of a plate-like light shielding member 2, and a 
luminescent element 3 is arranged in a face side f6a-> 
opposed to the detected object 1 2 in the shielding 
member 2. An unnecessary component of spread light is 
cut by the shielding member 2 having a window 1 1 for 
transmitting the light, although the light emitted from a 
luminescent element chip 5 has a spread of a 
considerable extent because the light is emitted from 
the surface and side faces of the chip 5. The light 
passing through the shielding member 2 is guided into 
the photoreceiving element 1 , then passes through a 
window 10 for light transmission provided in a 
photoreceiving element lead frame 6 inside the 
photoreceiving element, and passes through the 

photoreceiving element 1 once. The light is reflected by the detected object 1 2 to irradiate the 
photoreceiving element 1 again, and the photoreceiving element 1 detects the light. 
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C i: ^ !f#{S i: f -Stt^^ 1 1BK(7>3tSS4-^-fe 
C t ^ !»S[<t f ■5>if 1 1Btl(03feSlt^-b 

■y-o 

ff -5 <4S3iit>¥S ^ * -r ^ C t t -r -5 If 3 IB 

^ 3 i3®a)jtsit^-tr 

i: i: -r 3 ia«a>3tssts-fe >-y-. 

[O O O 1 ] 
[0 0 0 2] 

[fi£*0>ftffi] Hi 1 (a) ~ (c) l±, t2e3R^(D3tJ5 

M^-fe>-y-i 1 o©«fie$*-r<iijffiii, Bfss*>j:i;¥ 



ffiSTffts. atssts-b>-9-i 1 o-r?(*. sei6«?-3 3 

^4^rl^So SI3tST3 3 i:»3fejg?-3 1 (*iS3t 

-eJ*. g3fe^T-3 1 i:*3lc^^-3 3i:$8IMa^<!:-r-5fc 
[0 0 0 3] ^tz. S5fei^^3 1 ^^»W (fctilJf. 
iftm^3 1 A<Xtt(c«iMu:i:/j:i>fca^)(cS*tS<DXilI5l 

e:&rsii:YWiHHK^isi-ea)«ffl^1±i=t>-r^jb«±i:i,, 

012 (a) It. nmtii<t^4.2A<ymm&y3^iznm(t> 

012 (b) (*«^ai!fe4 2*<x^iHiiE:^iRii=«ff 

[00 04] 01 2 (a) CDli^, «fimJia4 2A«YU 

^3 3ANt><03teli1S^ffi^4 2lc^g0i$;SLrSlt 
LrSife^^s 1 izA*t-r*. -c-r?. ai8li±i!fei4 2/i« 

^l|-C^-rj:ai=Ytt|5]tK:^|fillZ0fc*(t<IS< *3t* 
^3 3A^C>a^ai1^J4 2's(3r>jl£a)AStftS*JJ:Uf-?-CA^ 
t)<75SttllSA^ ^-4l€+Le2J-lE'(b-r-5. 01 

2 (b) (om-^izit. a«liU!^4 2*tx«^iaiicML>r 
t^^i:L^«^ (mm) a>3ta)AS*j3j:i;sitftffi(*9 ojs 
-efc^*<. *S^fctJ^4 2*<jS^-e3^-r«fc5i=ftS0f£it 

4. 0*y, tt«feHJl*l4 2©@eftfi[At0-Cl^i:i7*-3 

rt. M3fe^^-3 3A^c,03troilJ3l;iSA<M^cy. i^SM 

[0 005] 01 3 (a) - (c) i±. mmr^mizm 
■y-1 3 0-ci*. m^mi'^vzfss^'pibtLx. gjt 

^■^■^•y^5 4*■€•<7)Salci^BLTl^^. C(DJ:7JEc 
«fiE<!r-ri.<!:. HlIiBjS3*S3fe-b>-9- 1 2 Olcj3t^Tfl^ 
■t^nf&mtii^^(0^l^lz^^V.-fMtm»:X'^ho L 
A^L'ECA'P,. ll-¥aic#l5t^^^-/3^5 5i:g3fe^^■ 
5^•y:^54t^«K■rSfc*. fl3feSg?•^•y3f5 5A^e, 

«ajft4 2ANe,a>jg«*3flfcT-#t.+i.^<t^fiE^s tMt^m 
[000 6] 01 4 (a) j3j:t; (b) (±, friBP.gsiic 

ffia^^ga^FQ- 1 4 8 6 2 0^4^SI=B3^$4lTLv^3t 
S*tS-b>-y-1 4 0(D«J$<D— CiJ^5i-rBTiS0fcJ:O:3p 
S0-e35-5o Slt^3feiz>-y-1 4 0-C-tt, 
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^6 5 A<mm^Htzmiftm^t§ttm u - k:? u-a e ? 

- U— A 6 6 (©±SB*fc(±TSP(::Eg-r 2 S«jt 

itm^JSKffl 'J — K :7 l^— A 6 6 izntftm^'f- '>:f6 5 

-60 *f=. Sit^^fSKffl'J— K-7U— A6 6fc<i:u:f6 
3t^^-JS«ffl 'J — U— A6 7 t©rp1l=l±S3tSg^-y- 
•y :^ 6 4 ©iSK® l=aEJ5::^|nll= 'J — K 7 U-— A 1 

(o^fiij ic^apt (Digit efc t/^fli/ ^ 'y—:;F»9Si5ostt 

T?. SI3fc*^^«:/7^6 5i:S3fe3!i^^-y:^6 4t*2S 
«jgtLr, i^l— ^— ;u KScDi5ia5MWr'iii-^ — ;u K 

>+n 4oroii^*<Dr«6t^cofc. ^fc. nastoAW 

[O O O 7] 

9 — 1 4 8 6 2 0#^ffiT?l±. m^m^^yZTe S^tz 
(±. S3fe^^5^-y::''6 4^JSt£Lfc>J-K7L'-A$ 2 

[0 0 0 8] :^mm(Dmd^{t. 'i^mitsimv^ a^-o. m 

^ JEf fli t? S / N Jt © 3!tS ^ El -5 C t A<-e ^ 4 ifeS^S 
•fe S«-r -5 i: -CfeSo 
[0 0 0 9] 

^^*<iBM**t. ^mtiima>mm. m^ts^ifitLmo'j^ 

So 

[0 0 1 0] :$;^?3lc(Sx.lf. SI3t^^3b>t.©7t^j3lil 
festST-A^ e. 161* * S 3fc©sg3t JS: <!: (D^S'SfiE^ $ * 



[00 11] fi&3iEffiro<fc3rc«iiS/<'V'y-i?©n 

•So 

[0 0 12] «flHSit3S^tt, 

So 

[0 0 13] *ailBI=«6^«. SitiR^I*. IgJtJR^Ax 

t.a>3fe^Jiig$-t±i>fcto(D^^ff^fi£-r-S.C-i:lCj:y. s 

^tll«S$(Rl± C <!: A<-C^-6. 
[0 0 14] *fc*a6SB(*. miHjS3tSP«l4, ::f«j>h 

[0 0 15] ^fgB^lciS^if, S3tgP*riC7^y>KS« 

■rscirtorsgt^E-So 

[0 0 16] *fc;$:fgBjli, BuieSMi^^fi. 5t$-g3t 

SP fig * S C i: $ i: -r -5 o 
[00 1 7] Sit^^aj^Bi/^ytr- 

[0 0 18] *f=*3geB(*. frtaSitlfe^l*. 3t$S3t 

fiTLA^ff^ fiE $ S C t ^ i: f -6 o 
[0 0 19] *S!SHIzttjlli, Sil£3g^©«Bi/^y^- 

S ^ ffil± * -a-S C <!: # S, 
[0 0 2 0] ^-fz^^mt.. HuIBIH]g|J|CEgt;rtSSSfc 

So 

[002 1] MiB[Hlgpi=;BltM?9a®* 
/=(*Sffl?L<DrtSffilc(*. S3tm^a)^fli/<-:/'b— vie 

ffiJS ^ ± * 1+ S c i: A<r- ^ S c 
[0 0 2 2] Sfc:^cS§IBI±. 3t$S3tfSS3t^^^-y 
::^*«Bg/^y'^^-i?LfcS3t3)l^*. MfB::fy>hSt5 

H-»ffi±lc||g-r S C i: ^ i}#eit<fr So 

[0 0 2 3] *f5B^(=$t^lS. 5fe*a5fc-rSS3t^->:^ 

i-H^-rsror-. 3tSlfM-b>-t*-^$f,lz/hSjb-rs^ 
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[DO 2 4] mum^m^ti^±&^t 
[0 0 2 5] :^nmzvt^n£. iaa3^to#s$*-r-5a> 
[0 0 2 6] *fc*s6iB(±. miasijfeifi^i*, 
[0 0 2 7] *sie§ictt^if. ^ntm^{ti^>x^^-r 
'ssmv&io ^tz< itriBu>x^ig3feg|5*ta)Srticiag 

[CO 2 8] Sfc2f:^B^|±, BtrlBZ^'J > hSIE(*/<^- 
[0 0 2 9] *^BJtCt^^(f. ::^'J > SStSliy^'SJ— > 

[O O 3 0] 

[fg^(Olli&<D)f$^] 1 :$:%l^a>m 1 (Dmmi&m 
©3tS*tS-b>-b-1 OO©««^*-rBfffi0Tf35i.o fr 

«2fc.i:i;^5t^^3^-^t% Hut33tSI*^-b >-y- 1 O 
0(±. jtitgp«2CD. IjE^USiai 2lcMlfiJ-r.S®ffllJI=. 

A«iBa**i. it5t«l*t2©, a«sai«!l1 2i: 

[003 1] H5iasitS3t-ir>-y-i o o(i. s^^m^3 
*j<fci/5it^^ i©rtSP*aiflLra«iti5«si z^mst 

[0 0 3 2] 112 (a) tiJ^lf (b) 14. IfrlHajtlfe^ 

4. ;ia)g3fe^^^-y::f4^}S«-r4S5t^^'j-K7 

U- A 6 fc J: l/S3?fc*^:»Bg/ < •> -y- 2? 8 S^t?, g3t 
^^^•v^4l4Hl. SfcliaSfcil (**S£ff$SlT:l44 

-b 1 0 0 (i. ^%m=i- 1 (Djgjtspit 2 ic*Kpi-r 

Sit^^'J- K:7U— i»6lcS 1 OA<!S:(tt>+irL^.So 
f=/£L. croSlOli, #lcg3t3g^^-y:^4©efi<5ir 



ajisii 2®tt®*jj:i;«Sf=isi:TaiS**t-5o *iii5 

S5t^-T-'J-K7U— A6I-S1 0-efeSAfl,*SltT 

[0 0 3 3] ca>j:5i=. 36jtsi^i A^e.a>3t*aia* 

:^4©^^ffelcSI3t5g:?-3$eg-ri>^i:A<r-#. ^tUfil 
S ^ ISJ ± * -li- -5 C t A< # ^ , 
[0 0 3 4] Sfc. a3fc«-¥-1 <)!>S3tSg^«K/<'y'^- 
i;8lr(i, S3fe^^-1 i:S5t«P*t2 i:^iSa.J^jtT-5^(7) 
(4a*tf)#Si: Lr, fcf>1 3*<JKfig$*iTt^^. C<© 
tf>1 3$S3te«P«2lC}Bfi6^SIHlSPl 6l=«#-r-5il 
i:r*3tSS^^-b:/-9-1 oosag*<ffl*^SfcsctA< 

[0 0 3 5] ^fc, S^t^^Sai/^;;'t^— v8lc/±. 13 
3 IzS^f J: d (c, jSita*t2a)Sl 1 l=*HE-r'5fiP«-l= 
DDgpi 4^}^fi£Lrt.fcl>o *5fe^^3A^ 

[0 0 3 6] ^^m=Fmmf^v^-'^B\z[t. m 

SPi 4^JKj|E-r i:l^«^j:^filTlc. Mffi^Li s^J^ 

fieLr^,J:t^o c©j:3ic. satsptf 205^1 ii=*r(B 
icgjfe*^2a)rtSB^jiaaLJS:t^fl)-e. ^ ^izi^tai^s. 

[0 0 3 7] US (a) (b) (4. f&fBS3ta5*t 

2ro2F®0fcj:t;<iiffigi-ea5§, iSjfegp«2(4, jt^a 

^^<!:A^e)fiEi)„ ^fc. iSljfegPtt 2 14. jt^ajt^-t+Sfc 
(*IIJ6J^SIl?l4Afl.) 1 1 ^SitSPWro+Alc 
^ItTL^So Si 114. il3tSP*t2a)43^i::fe^ 

<. fci:*l4. ^ftJKI=LrtJ:<. a^Hlil^ 1 2(D« 
fcitA<il3l£gp*t2lci6l-J-feS 1 1 . fccfclXgJfclg^i iz 

SJtfcsi o^iiia-r-5J:-5i-iaa*+ii), 

[0 0 3 8] *f=. il3tfiP«2lC(4. Bfria«3tig^ 1 0!) 
tf>1 S^IK^-r^fctoOXagpi 6A<Jgfi£*4xTtv^„ 
CODflgpi SlrHUfiSSjt^^l rot°>i 3^e^-&f -SC 
tX. 3tS*fM-tr>-b-1 0 0^«gcfe<lfli^IiT-5zi: 

[0 0 3 9] ^i3tSP*^2ICl4ffi^«^fflt^TL^i. 

L^rtJ:L^o ii3feSP*r 2 Ic^f U > l-»tE$fflUi,i. g 
3t^^<t:5E3tMT-i: ^ 2®«jt-C-(*^— >U KLfc(i6* 
©3tSSt^"b >-y- 1 5 OOD^titlcJt-^. lS«®3!i>C,<DS 
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[0 0 4 0] H6fi. m^m^m^3(omj&^^-r^m 

U- A 7 fe cfe i;«3tlg^«Bi/ < *V >r- i; 9 A^ t) « « * *L 

ie3feSP«2(7>srtfcEa-rsa)-c. ai3fc«^3rzu>x 

fCLTt. iS3fea5*t2a>^W(CU>X^J|Xi6*C<tA<-e 
[004 1] *IISSff^^(7)*SStS-tz >-9- 1 0 o 

I SC = I SC(S) + I SC(N) 
Vs = ISC(S) X R 
Vn = ISC(N) X R 

[0 0 4 4] s/Nit(±. m^f&^ty-^xj&^o^v 

S/N = V s/Vn = I SC 
[0045] (4) S;&Nf>S/Nfi. ^ Xm^OM^ 

[O O 4 6] O V/>^t,5 VS-e^A/Dzi^ 

1 7lcJ:yM^jb-rSCi^#iLi»p CCD 

i^a>ifttf<D»je*<:fc#<l5+i^o SI7 (b) f±. Z(D6 

V;?)Ne> 5 V*^$-A/D 1 7fZ<i:yg^^^bL 

[0 0 4 7] ^tz. S3t§P*t2$3fy>hSffi<hL. S 

*/riiS5t^^^*v^4^E}gC(D7^y > hS 



3t(ia^aiiK3i 2^sitL-csi;s3t^^i(cBB^ 
[0 0 4 2] mi^x. sits-b>-9-i o o(z>wspg— i7 

2;?)Nt>cD^^^S3t-ri>{i-^dE» (SUS) i:53tfcc^i; 
«3t^^lS©y— K:7U— A6 6. 6 7 v7 
3C0rt§Br*C0SS**;b<S3fe^^^*y^6 4-^X3*-^*^ 

a^)fca*-rsy'rx«$j^ mm A<fe«o cr-e. 

[0 0 4 3] tzt^it^ H7 (a) (Z)^5l::«3t«^l 
(tUr LED (Light EmittingDiode) ^fflt^. Sfc. S 
3tm^5=-^v:>'4<t Lr37;i- h^-f K^ffll^r. LE 
Ofi^ihmit^tlfztfc^:?^ h^^7l"-\^xm&L. A/ 
Da>/\*-^ 1 7[Cc*:yaT^b-ri>iS^. :77|-Ky-f:*- 

fey> ^tt^'^COB^iS^j^^ I SC(S). lSC(H)tLthti 

1 SC- fi-^fiK^j^coai* V s tjcfet/y -rx^^joai 

- (1 ) 

(2) 

- (3) 

fcSfcito. (3) (4) Sc*:y;*S-ca$;|i'5o 

i-^ISCCN) - (4) 

So a3-v>ii4fc^-rcfcairjS3feeptt2(3!>si i 

(c^tiSt-SSP^fcDflgfi 4^Bf&L. S^tm^mfig/^'V 
*v>!7--v^?S<-rci:fcj;y. * blcp^ggpy— i^^ffiSE 
7L1 5(7)(?3S®fr3fe;5<AStL^fl^J:5>d:«iS:^fT-pTt 

[0 0 4 8] JaJi(DJ:5lc. 3feSS*a'-tr>i^l 0 0*« 

^flgr-fey. Sfcs/Nit3()<3fe#**LSo *3t^ 

^3 Lrg3fe*^^*:/3f4*<iBfi**iS/ca^). 
fflt^ai!^1 2(7)^ISfccfci;[H]$E?3fS](Z^g$tl^Cl^fij;^ 
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[0 0 4 9] ms (a) l±. *agK<Dm2<D||j6fiJ^J|<0 
3tSI^^-tr>-9-l 5 O^tK-O^^-^^-t^/nVx (/^y 
PDA (Personal Digital Assistant) . A 
«3S:i:(DA*gfi) 2 0 0lcSfflLfc«nE*^-r¥ffia 

r*^y. ^8 (b) (i. gi8 (a) (D^mm^A-Ai)^ 

mBa>tftRmm±::y•^^ so it. m^&«tLxzf^j> 
hSffi2 2^fflt>^o ^tz. mtEm^a:>mmmmtmm 

[0 0 5 0] 3tSSt^4r>-y-1 5 0a)3^'J>hSffi2 2 
^§pa^}gKLTt^^o CCDT^'J > h»ffi2 2lz 

<^i>o hSffi2 2a>-:^Sic(i^3tm^3 

[005 1 ] $fz. S5t^^i (^g^tm^^tSi/^v^- 
> hSffi2 2fzca)e>i 3tK^'r^cfc3f::3^';>h 
2fr[H]gP3 6A<ff^jS$tV. 5^m^ia>e>13 
<b::^'J > hSS2 2<D[H]a5 3 6<h$ei?^LrtiS9t(S6^ 
fr-p^^irJtf'^TLx^o ^feSSt^-b Vi^ 1 5 0^ea^ 
^•fe>-9-t LTffit^^ii^. «SSt1*libS5t«^ia>& 

1 CDaa*rf^e>1 3Tr<iM*i6*fTa<bS3tm-^1 O 
[0 0 5 2] 7K-r>'7^^>-:7*T^/<^X2 o 0(i. 

2[ZS3t^^1 .^?tmT-3. aTgi5a2 6fccfct;x-f 
(SW) 2 8*^«SS*lfcSBD°«»«aJ2 3. gf^SP 

2 1 t^^xS^^nz 1 SS^-rSSB^ (i^T. 7n;u4^'2 
stn^-ri>) xmfSitsixha 7t^;u4r2 5i±. ^ffSP2 

<C5itt«it^^LTi3y. A-^a«;&<SftgB2 1 ^2.:fe 
7c:^[S](c^{i^-t±^c<t(Cc*:y. 7K-<>^>r >y7^/<-< 
X2 o 0(i2;:fe7c::^ffi](D^fifcj£i:fcffl^a3:^-rSo 

[0053] $^>IC, TK-f >i^<>^-?/WX2 O 00) 
yT^/\VA2 0 Oli. ^ffai2 1 COS«IC*HpI-r^ffllfC 



s*Mfei2 7*<ffiiiTntP,ttri3y. SftSfiJ2 1 
3tsi^^-b>-tM 5 oa)£li:b$v^=i>3ii:-e>1ISSftS 

[0 0 5 4] 01 4fC^-rcfc3>5:«3fc3&^e,(7)ai3t 

Lfc3tSSt^-fe>+*-l 4 0^7K>r >^-f>^*7^/WX(c 
fflt^«»ii^fcl±. > hSffi<D±(C5fe£S*SJ-b>-tl-1 
4 0«^Efi-rSf&S3&<fcy. l5^)b<jfe5-efc-3fcA<. * 

[0 0 5 5] a 9 1*. ^^^(D%za>mmMm<D%Km 

^•trV-tf-1 6 0^7K-r>ir>r>'y7^/\VX3 0 0lcigffl 
L/r«jS^^-rBT®g|r'fc^o /-K>r>7^>r >^^T^yWx 
3 0 0<tMIS7K-f>5^^>^f7^/WX2 0 0<i:l±. 3tS 

•tr>-y-1 6 0(1:. H?rfBm2(DSISfeff^^a)5feJ5lt^'-tr>-9- 

1 5 Oil*. %titm=Fo^i^m:i-^i>o mtz. mismifc 
J: 2 a)Sis6fl^^ t f^-(D&wz{tm-(D^m^^n 

[0 0 5 6] pfeSMM-t 1 5 0(D^tftm^2 Bit. 

t3^y > hst5 2 2(7)7tSia^0S3 1 [cu>xsp^Jte 

ik^iy>XxmfttX*^i>fztbX9tiz&mtj:mxSt^<i^tj:< 

x^^u > hSffi2 2a)SrtfciBa-r4a)-e. 

[0 0 5 7] Hioii. *«i«<Dffi4(DlM6}i^figa>5tJ5 

^M-bv-y-i 7 o^/K-o^-f >^7^/^-rx4 o oicis 

X4 0 0<tHUlB7K-<>7^^>y7^/<-<A2 0 0<tli. 5t 
^-bV-y-1 7 0<t. ButBm2<^|l!feff^gSa>5tSlt^-tr> 
» 1 - 3 (DllffiJ^^t |H|«|35:»«fr f±[5j-(D#fiS^»$ # 
[0 0 5 8] plfcJSSt^-tl>-9-1 7 0-eii. iS3fe$I5*rTrfe 

* :^ y > hS« 2 2 icnif ^> :^ 4 ^n^-r 

-So *«^<b-r«)Zi:7?. /K-f >7^-f >if7^/WX4 O 
O^^Ft>lc^Mibt-^Ci:;b^pJt^<t^i:^o ^tz. ig3tSB 
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